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(54) TONER AND IMAGE FORMING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide toner having good transfer ability to transfer material 
even when printing is performed for a long period of time, prevented from causing faulty 
cleaning and yielding an excellent image with high resolution free from the lowering of printing 
density or the occurrence of fogging, and to provide a color image forming method by which a 
distinct image is obtained without causing the faulty cleaning on a photoreceptor and an 
electrifying roll nor the color mixture of the toner when it is applied to color toner. 
SOLUTION: The toner is set so that its volume average particle size (dv) is 4 to 8 ftm and its 
particle size distribution (dv/dp) is 1.0 to 1.3, and consists of coloring particles whose average 
sphericity (Sc/Sr) obtained by dividing the area (Sc) of a circle where the absolute maximum 
length of the particle is set as a diameter by the substantial projection area (Sr) of the particle 
is 1.0 to 1.3 and an additive. The angle of repose of the toner is 40° to 50° and the looseness 
apparent specific gravity thereof is 0.3 to 0.4 g/cc. Such toner and the image forming method 
using the toner are provided. 



LEGAL STATUS 

[Date of request for examination] 10.08.2004 

[Date of sending the examiner's decision of 19.07.2006 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAA8naaceDA41 529551 6... 2006/09/1 2 



(19)B#34$fW (JP) (12) & f|g i^f fft $g (A) (ll)ttflFUH&H#* 

#W2003 -295516 
(P2003-295516A) 
(43)^ffl H ¥j*15*P10Ji 15 H (2003. 10. 15) 



(51)IntCl. 7 
GO 3G 



9/09 
9/08 



3 1 1 
3 7 4 
3 7 5 



F I 

G 0 3 G 9/08 



3 11 2H0 0 5 

3 7 4 

3 7 5 

3 6 1 



S^8f* *lf* m&*M<D$k6 OL (^13 H) 



(21)tHS»^ 


#112002 - 98027( P2002 - 98027) 


(71)tHSA 000229117 








(zzmmB 


W-mW 3 /! 29 B (2002. 3. 29) 








(72) mwm *m jka 






#^HJR;H«frfJjl|«5K«3ie-TB 2# 1 ^ 












F^-A(##) 2H005 AA08 Mil AA21 CB07 CB08 






C813 EA05 EA10 



(54) imwozm hj—Rrmmma&jm 



(57) l&ffl 

<*8^^M (dv) *<4-8//mT* 

y,fig#*(dv/dp) ^1. o-i. 3-c&y. 

Mott^O)j(6»«*«*lSg4: LfcROfflM (Sc) £ 
tt7<DJE)tttl«fll (Sr) -Ct(ofc¥i4lB*»flE (Sc 
/Sr)A<1. 0-1. 3T*&£Sfe*&^<!:. ^Sfflj: 



(2) 



ftffi 2003-29551 6 



(dv) 3b<5 - 8 /im-e* 

y. «a»* (d v/d p) *<i . o-i. 

fiO|ftT-a>lft»«***ltai:LfcHa>ffiai (Sc) J 
S (Sc/Sr) ^1. 0-1. 3t?fc**fettT-t. 

najwt^aay, sa«<4o-5o° -c*y. tf>£ 

^MiKthtm^O. 3-0. 4g/cct , Wht- 
m*m 2 ] *ft*W-*< a T v x ;ua*ftfft^T? fc « 

[IS^H 3 ] 5 - 1 8 n ma>-3Wtt*0){* 

afMSSSt^i/'J^M^ (A) o. 1-1 

0|im(D-*tt^(Di*a^iSttft**-r*«ttT (C) 
[I§*H4] «tt^ (C) ABBftOKM^iUi/'J 

^[c$E¥Lfz^. £it6B«M*a-e*ot, MIS 
h^-*<. (*«3F«ttS (dv) *<5~8/lm-Cfcy. 
fttfl^fr (d v/d p) 7b<1 . 0-1. 3T?fey. E.O 
tt^<Dlft»**«ltttfcLfcR(0ffiSI (Sc) 
oXKfflBffifl (Sr) -e»JoT#£ft*¥JS»»SE 

<Sc/Sr)*<1. 0-1. 3tfe^tMT<i:, n 
*#Jt^t>3fey. $Ift3&<4 0-5 0° Tffcy, 
**fJI#ltJt»J&<0. 3-0. 4 g/c cTffc£C<h£ 

«« A: -r 4 * ^ J»*» o 

[»RO)ttll«:|ftn] 
[000 1 ] 

h^-— atf-co K-*— tfflL^*n«»j*»aiziii-r4 0 
»icftj«niiici:or»A9iBij*fT-3rt,. 

[0 0 0 2] 

JrajBk tol±*fc(±^»ja^?i^ffl^co^iCcky^»$ 
iS<t^ii«^dta>«iS^b3!)<*«>t>tiTfcy. -h^>cd^ 
[0003] /httSh-*-— li, ««ScDS^ii^#b 



ti*£l*5«1*#fc*#. fO)J5I, 3KMtt*<Sl5 y . In 
¥»^a)te¥tt3Si<»<ft*i:l^5RaH3&<fc*o 3E«Jtt£ 

4^t^*a-efc*ci:(*ttt)*irfcy. SEMtt^a-r 

[0 0 0 4] «fBB¥8- 1 5 9 O 4*^afr(i % 
g*<8~ 1 4j/rru 9flfttf3 0-4 5' St/ttJEttit 
MtfiO. 2 5-0. 4g/cct*ftJllt-«»ht- 
WBB^F 1 O - 1 0 7 7 1 *^*fCl* % £jRft#2 8 
-38°. i*»f^8g3-1 O/zm-Cfe^Cim 
»*0>fc#£»fc**«»««*ffl h"*— ttM2 0 
O 0-3 5 2 8 4 O^aiZl*. 6 . 0 

/imJU±-C?fcy. $lft^3 5° OTtfe^l^¥lffl 

ckysMMt*<«TLfcy. ai^aia^ttTLfcy-rsB 

[0 0 0 5] if$^¥9- 1 9 7 7 1 3JH>«lCttU SMft 

a)«B*W«:*<b**<8KJaTr*fc*«^b h-*-- tfisifc 
^nri>4o LfrLfctf*. *»H»#«l*LfclBJIl, 

[0 0 0 6] 
[0 0 0 7] 

a«-r-<<«*w**fTofcieiii. «o*a> h-*— wit 

4<WJE«IBI=«l»p-r*CA:(=J:y. ±EBMA«at«aF*i 

(d v) A<5-8 jUm-Cfcy , ttS»* (d v/d p) 
A<1. 0-1. 3T*fey. Moe-=F-<D*6S*****II[g 
tLfcnO)ffi» (Sc) £*&^<DHS«S®«[ (Sr) 
•CHotfl&illli^WS (Sc/Sr) 7b<1. O- 
1. 3T*&>&m&*t*t* ft : J$iffltfrh>ti;Z >% 
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4 0-5 0° TrfoLJ . MoH)^<^M8Htltm^0. 3- 
0. 4 g/c ct'W h"J— StfCCD h"J— 

[0 0 0 8] 

[*9JO)3tifc<0»ffi] JUT. *f§B^{30l>Ti¥i^-r^)o 

fcLT**LTfey. aSfcftlST. j§II2£»J. tttttm 
[0 0 0 9] «»«J!B<Z)*i*ffli:Lr(*. *°'JX^U 

;u»JB. i#4r^«8B*a>tt*^€> h**— dflX 
[0 0 10] 5ffe#J<t LTIi. ^-tK>^^^^. 

[0011] ?;u*^-h:J— a*, 

?y>h^XP-3, 12. 13. 14. 15. 17. 
62. 6 5. 7 3. 8 3. 90. 9 3. 9 7. 1 2 0. 
1 3 8. 1 5 5. 1 8 0. 1 8 1. 1 8 5Scttf186 

I4C. I. t°^V>hU^K48. 57. 5 8. 60. 

6 3. 64. 6 8. 8 1. 8 3. 8 7. 8 8. 8 9. 9 

0. 112. 114. 122. 123. 144. 14 

6. 149. 163. 170. 184. 185. 18 

7. 2 02. 206. 20 7. 2 09. 2 5 1 . C. 

1. try> > h/\v*u^ h i 9mrfm\f k>ti&o v7 

I. t°^y > h^;U— 2. 3. 6. 1 5. 1 
5:1. 15:2. 15:3. 15:4. 16. 17. 

*«bbi oommbkwlt* jmm~i oiiaitfe 
[0012] stawiatit «^bht-i:s 

tf. 7t?vha>N-0i (t'Jx>h^lMl) , 

t°P>^77^7TRH (§±^^^b^IifiS{) . T- 

7 7 (§±yi^Iiai) . tf>hP>S-34 
(t'JX> Mb5£X*ttS() . 7f?>hP>E-8 1 

•JX>h^lMi) . /15>hP>E-8 4 (t'JX 



>hib¥l$a«) .COPY CHARGE NX 
(^^UTVhttgJ) .COPY CHARGE NE 

^BBBB6 3-6 0 4 5 8-S§-**«L ftBfl¥3- 1 7 
54 56^1, ^BB¥3-24 3 954fm 4#BH 
f1 1-1519 2^$E^<!f(DfBt£lcmL:fc4^7 7 > 
^E-^ A <£) S#*mm^tt^. «BBV 1-2174 
6 4#4*«L ttm¥-3- 1 5 8 5 8#^«3&i:<DEKl^ 

[0013] c*i&a>+-et,. tt*iM»WllB£ttffi-4-« 
C£tf»*Ll\> »BMffll«fflgf*. tt*Wllli:(Dffi»tt 

L>o «»*J»»fll<B#^:*lK»»Kl*. »*4 0~8 0 
°C #3iL< 144 5-7 5°C. ££>|C#2:L<I44 5- 

*^£*<-e** 0 «ffi^Jffli*i<Dafi. ISttttilBi ooi 

ggfldfctLT. iS^O. 01~20M£i5. #£L<(4 
O. 1-1 OlMl!*4. 

[0014] mm#\tLT\*. mtui* swt/fji 

^>^x"jx'j I — 5 'jxf- K ^>^xij 
xu h— h^/^us^r— h. v^>nux'j I — 

[ooi 5] z;|x£(D5*k«&j* , 7^x. sSaBgEtt* 

T;Mbft*tt£*«»*Li\, JtSx^fiMb&i^ft 
^ -c t jK* j£si»«f+ iz j:yais**L5Dsci«iife 

l^T. #;SB#C0qSf^t°— ^;UJSrf)<3 0- 2 0 0°C. 

L< (44 0-1 6 0°C. H(-»*L< (4 5 0- 1 2 0°C 

coicHicfe^'O^x'jxu h-^xxf;^, mm& 

tf— 5 0-8 0°C(OiBSI^fe^v / <>^x'JX 
'j h-;i/X7f;^d:^^tlgxxfJMb^^, 

^SB$(D0^^t o -<7;US7b<3 0-2 0 0 °C(D|5Slf^ fc£ 
0 — 8 0 0 CC7)lcS(^fe^)V^>^XUXU I ;i/XXf 

ooia±r-feu. x^u>i o omssiwc^tL. 2 5°c 
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l^o I&f&tf— ^;SJ£l*. ASTM D3 4 1 8-8 2C 

iiooiiSii:SLr, ISO. 5-5om»f 

£L<(*1 - 2 OMfigPT'fe^o 

[0016] m^nntLxit. mx.it* 
94 K r-BfcUL ?x^-f k ttMWS!?!^* h 

im*c*iS><&&B£7;u5— □/^h, M* ft* 

v^v")a, is. sib % 7>t^e>. ^'j'jw, t= 

9>7*T>. /\Tis rJ ?^U<D&5te&mt(D'& 
[0 0 17] *fe«m*. »^<7)rtSP (3TB) <t^SB 

tl^o ) a>*W£^£ *> 0 37i/x;H8 

^■-ci*. rtSfl (371) a)ffittfcjiSi1*i**-l-*UctyKi^ 

[0 0 18] 3 7*>xJUS*&T-<D»*. =>73&^(D<*« 
¥*&«&* 5-8 //m. #*L< 1*5-7 timV&Zo 
*fc. (*W^iSlttS (d v) (d p) (7) 

ttTffcSftgftt (dv/dp) 0-1. 3Trfc 

&<fc*?SL<. 1. 0-1. 2-e&££3ElcW*Ll*„ 

[00 19] □7vx;Ht^37li:i/i^Ii:a) 
««tt»f*WcB«$tt«:L^^ IS80/20-9 
9. 9/o. 1 -effiffl*+L*o ^>x;uH(7)tiJ$^±lB»J 

[0 0 2 0] 3 7^xn*Sl&^<Z>i'x;Ujg(0¥JSJS** 
(*. a*0. 00 1-1. 0 jum, #*L<l*0. 00 
3-0. 5 //m. <fcy»*L< f*0. 005-0. 2// 

mT-fc3<!:#*£;h6o »^36<*# < «E 

fc\ 37i/iJHO h^-3ftT-£ff*/rf £3 7ft^(*-f 

tt^-coaaia)— SPA<vx;ug-egt>tiri^tii*<ti^o 3 
7 > x )i,m%L*<D 3 rtt*a*5 «*: */ v x ;mco «*m*. 
«T-iw»*iic«fey«»-c ^oas?i^b 

fcffcAf ^MR L fcttT-O):* * £ fc J: V x £ US 

;M-§>Zi:lz^y#^ci:)t)<r*#. l^Sait^Ti v 
xjU££«BT*;iJ:3b<B»fci§£l*. 37©^Offi[g 
fecfetf h^-«3ft*l=ffl^fc->xjU*»Sl-r*J|l*i*a> 

[002 1 ] *»El::m^»fett^.(* % #«¥*attS 
(dv) *<5-8 //mT'fcy , *?£L<l*5-7 u 



»««*<«T-r*, (dv) <bril^¥^)^ 

g (dp) <7)itT*fc&5Kg#*] (dv/dp) rt<1. 0 
-1. 3-Cfcy. 1. 0-1. 2-Cfc6£JgU:»*L 

v> - 3-;u*-*±gi) ft£*mvc»ft-r4 

[0 0 2 2] **MlCffllx**fe|ftT-l±. S^(D*6^g 

^i^istL^R^ia (sc) &%L*<Dmw&m& 

ft (S r ) T?fUoT^€)*l^¥^H*^je (S c/S r ) 

*<i-i. 3-efcy. 1. 0-1. 2-cfc*tcfey»* 

L<. 1. 0-1. 1 5T*fc£<!:Mlc$T£L^o 

m*i£. ixmutte, mm 

i«¥S^L, *<D¥»£B*fflS*«r*«;u- 
-tr^Xl ID (-U3aSi) Ic^y. ?u— Affiftl:: 

1 oolcoftttt*SI£L, 4»t>*tfci oome>m&%L* 

[0023] **wicfltffl-r4ci:a)-e#4«fett^ 

d) »»wBjft#£&«»wni±wn*i::« 

*fit*^Lfc«. IStBj£tt$t»tt« »«-r4C^fc«fcy 

»6*i4*fett^ (2) e*wmR»-eft«s$iiw 
BBS** S«m«6ffl£%Att. #tkssint#*-<-« 

*4^£l::<fcy»£ft*»fett : K (3) fUbM^l^cfc 

y»fc«tt»***-r*is»»iiia)-*tt^s. ^fe^J 
^L^ic^a^jmiffl * »/n-r * z t x*mm * 1 
l. Mi=*»»BBo)* : 7xie»ffl««fcy*i^a«^«» 
Lt#6*^fcST*, Si3. tt«-r*ciizcky»& 

(#88836 3 - 1 8 6 2 5 3). ( 4 ) Si 

*0)«|«i-r*^4:f=*y»&#i*»ft*^»*<*Cf 6 

fw»i6-e#* h^-*»4«jft^6 (2) (DSgjSfi^ 
f=*y»6ttfc»llMlc««©*fitt^A<#*LL^ 
[0 0 2 4] JUT, h-*—<D«lJt*a 
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Tv* 'j;um^p tfju. r^g;u 
[0 0 2 5] g^tiflfts 

>>fg □-^v^^ ^ 'J U— h^O vx^ U^tt^fi&fcl 
±>>^7tt>i£xX^-;U ; N , N-yt*-;U7-'J>s vt' 

-;ux— ^;u^<&e-;ug£2^^£*b^k 

x g x g I — ;u h'JT'J ;n-f;^ MJ>f □ — ;u:7 

a/i> h g T<7 g u- hUcD tf -;ug£ 3<im±.*r-r £ 

y. »^rtiz2«w±©*ii»**-r*7K 
uifux 7Kg^pt°u>. Tpjxx^u&LWgx 
^u>yg =i— ^foi^t, 7^g;uK-^>^^g 

SiM*2ii^±ffl^t3^rffli>^ci:^-e#^o teffl 
si*. ^ e-;u*a*i ooiMsty, ««i o 
««ffljaT. »*l<i*. o. i-2ii^w 0 
[0 0 2 6] Sfc. =Ey e-;ums{*t^fc, v^p-e 

l>t(7)t% ttV^I^T-*^. 1. 0 0 0-30. 

0 0 0fl)t'J^-*fcl**'J T-T?fe^o fRsp^^T- 

«A<±EttHlcfc«t. ^*p^yT-<a»»tt£iBfc 
5 C £ ft < , S»1t*5*tf«#1t3E»<>t»-C**a)-C»* 

£ (Dta^ £ * * * g p -f Li x 0 



[0027] ^^p^yv-ii. mtB^y t-Wii* 

I* *> =y X In Jt £ * "T * S £ f* $ x. £ t (7) /»<» £ L 
^JjliiXfjk 7^'JDzh'JJk ^^'JP-h 

'jju*SJHa-e*fci*2aJsi±s«^Lr»C)*i«Bfi 
icy * o g ;uKxx^u*fci*7'2 u ^ixfi^l 

0. 0 1 - 1 OSSSIK *?®|Z{£0. 0 3-5m»a5. 

[0 0 2 8] »»Sffi#Ji:Lrf4. ai/^'JO 
VUv^A^^CDg ; Hb7^5-^A, MitT* 

-OA. *Hb7y^yOA, *i»bffi-tt«a)*H* 
^bfe ; Ttfg e-;ur;u=j— > ^;u-tr;up— if 

ctibit tatffli^t, 2aHja±s«^«t3 

tttSl\ ztt^c7)5*>. ^Hlbdtt. «i:«*8tt 

[0029] JHt*»tt*B*»<btt<Z)a p-f K(i, ^(7> 
*ug^*lc fc ln r . /JMKSffl'J^ b L fcfflSfciRJt A< 5 

0%r*fc^3fa^D p 5 0A<0. 5^/mUlTT:\ 9 0%T? 
fc^iiD p 9 0^1 /imi^Tr*fc^C<i:^^Ll>o 

[0030] ^fi^^^Jli. M^ltmSi* i o o fiSSP 

ic^lt. a». o. 1 -2 osasfltDfii^-efiM-r 

[003 1 ] *^BB*&#Ji:Lri*. ifl«B*g^A. iA 

(4-y7;^D , 2, 2' -rv/ex (2-/^ 

;U-N - (2-tKP^>W) ^Pt°^->TH 
K) , 2, 2' -Tl/t*X (2-75y^P^» v 
tKP^P^-f h\ 2, 2' -7yt*X (2, 4-y> 

f jkNbP- h g;u) . 2. 2' -7 % ;t'x^ v^f p 
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x^-;u^+j-y x— K t-^v;i//^-t*v-2- 
ifj^ifyi-h, t 3j-**/tf/<u— 

t-^fil//^-t+WV7^U-h, 1. 1. 3, 3 

-T- ^;u3^;u/*— 2 -x^;u>%^-*/ 
<b*S&£*fl**4z ^hbl^ 

[0 0 3 2] ZoLtz*T*m\Z. 

Rr»3tta»tto>a*iiB»«i* miR-t z> - <t 
«citi?*4. ±EiftmittM(t. s^ttme^i o 

OMffllratLT* O. 1 ~20Sfi£ik *T£L<f* 
0. 3~15MfiSk 3EI::»*L<I*0. 5-1011 

8*7«Oi«a. »fb**a>»*IMUbxH«7*0> 
[0033] M^icpgLT. #^SiBft#J£teffl 
t - Kt^u* A/*:?* n- K^v;u> 

n-^-^^;U>;U^^^>. 2, 2, 4. 6. 6- 

H;E9tt<bft*« BJHb*«»a>/\py>flsiMb** 
^^aiiis#ji*. oomwcu* 

LT. il^> O. O 1 -1 OMfigfk »£L<l£0. 1 
[0034] ±aKLfc. »*LL^ht-"Cfc437vi 

sffisjca. in sit ui^i tiaiitftttjf 

IT, *til^ yiJl/B**BtSuti:«j:ij37yi 
s i t uS4tt*>ffi#»S4<. «Jta*a)jft^&»*L 
[O 0 3 5] i n sit u IC «fc 4 =l 7 V x 

t£*g<* (vi;uffll^ttfif*) £ Sulfates* £s&Jin 

U I^t^^:T^7viiHht-^4-<!:^ 
££ 0 *>xJUt»*-r*Jl«:»**ai:Lri*, ^7i 
^$^^tc^lc^ofcS^Sl£<DSI^^^vx^fflm# 



[0 0 3 6] yi;i/ffllStt»lfttLT:i*, x^u 

[0037] isjL)\,mm&&mmte£ z Mu-fz>!&i~. * 

»1tO)»*IIB*&*J**lii-r4ci3b<=iri/xiUH h^— 
£»^-f <fc4<B-r?»*Ll\, *>x;uffl»*tt**i*<Z) 

ft1x*«{*J&<»fr Ltc=i 7 fW<D*»BKS«l:: 
*BB»*jWIA U a78MBl:M* (vx;u) £ 

[0 0 3 8] *»14M«BB*&#Ji: Ltlt 'J O 

A. ia«ttT>^-^A*(7)5afllMtt ; 2, 2' -77 

tf^->TS h\ 2. 2' -TVtfX- (2-^^;U-N 
- (1. 1-tfX (t KP*v^fJW x^;u) ^pt° 
t>7= K) *©7!/*BBS&*<C^*»f4^i:^-e* 
£ 0 *&ttlftlHlfefla*(i» yii^Mi*1 001 
«ffil::**LT\ O. 1-5 0H^ #£L<I* 

1 -3 om»gp-efc*o 

[0039] rtaawi*. -««Ta)it»¥«itt«*«6- 

1 8 nrru ^L<(*7-1 6 n mttS/ V fctttt^ 

(A) A^6«*« »*Ll**SHHl*. -^cotta? 

^)I4^A<0. 1-10/im, ^KliO. 2~8//m 
-C*4«tt^- (C) tLt, (C-1) *fc 

i*«i«tttt^ (c-2) cky»*Lt^ 

»*L< I* 2 5-5 O nmOy^ftfiT (B) £»r 
[0 0 4 0] v'J*««W- (A) li. tfc«¥i$lffig*</h 
ai1t3&<ftTLT*Xl/S<S4, y'JMSf (B) 

4 o 

[004 1 ] ^tLf>(0*>iJ*«|ftiF- (A) **tM*S/U 

(b) \* % mfcitmmztix^&ztmT&L 

v 'J P->7h-< JUtt <bf r*a7K<b«is Ltf4 c t 
&X*mnL t£t>< i^>, WlT?fe4y'j3->t^JH^ 
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4BUMb/tA<2 0~9 0<Ku ^L<li40-80%t' 
fc4o »*fcJt36</h*t^»a*T-C»aL«<. SS* 

4 o 

[0 0 4 2] (C-1) I*. ««-H±<D?n 

0 C. ff*L<tt90-200Wfti. 

c) SttfFttXKttiesW (S r) -e«ofc¥KMHME 

(S c/S r ) |* % WfC|»fi*tLttl^ «#1 - 1 - 
3*#*L<I*1~1. 2tfc^ 0 ?WS/)^#LN 

[0043] MEttttffi? (C-2) tLXit. v'J*K 

K»^i;k>^A, SHb^S>. IMbTJUS-^A. SHb 

OA. *fc t*i b i:fl^7 ^l 1 * M*lt 4 C i: 
(=*oT»«tt*tt*L*:*fl!>ftif3ft«»lf 6ti*. 

^ (C-2) li. ^tt*<Affi*0)t(DA<fc*4,(D^»* 

[0 0 4 4] (A) <DaS*D«l*»lrHgS 

tiftt^ WfettTI OOM»aJ|z^LT. ii«0. 1 
~3M»* #*L<f*0. 2-2Sfigp-efe4o -<Z> 

l*<d>ttl^£: SMMS*<«T L * X UA^^-r §c<hM 

y. ie(=*<a«i:aiitt3b<H<<por. *?'ja<* 
sct^fci. v'j^w (b) <omnumitn\zmm 

StiftiMtf, oom»c:»l-c\ »«o. 

1-311^, #f:L<l*0. 2~2Mg|i-e&4o d 
c£jfr<fcy, aS(c*<«:4 4:SII»tt^«TLr, 

stupid ^fe^i oomaaJic^Lr. a«o. 

1-2li»t, »*L<l*0. 2~lMffiT*fc4o 
d <7)ft<£ y ^7^;i/5> ^M6£*r 4 C t fi<& 

*<$>4o 

[0 0 4 5] *^0^(7) h-J— I*. iELfctfitt^tn 



4 o 

[0 0 4 6] **W<D h^— I*. Sgft/l<4 0-5 0 
• . »*L<l*42-50° tfe4o SM^Sl^ 

fcfcgrt<0. 3-0. 4g/cct*fcy, ff*L<l*0. 
3 2-0. 4g/cct'fc4o *l)^fflltJtl3(lM^ 

y. *r**l*i*?y*>h^— M^4t4o C(D 
SJM*i*4*JUiMttt*** «*tf. ttttttSItt <* 

[0 0 4 7] ^0htH:fc^t, Slft^*4^ 

[0 0 4 8] jut, **w<&®«jfcj»*a5£. m®{^» 

*-T4f=*fcy. ht-tlt, {*H?JStt& (dv) 

A<5-8 /im-efey . (d v/"d p) 3&<1 . 0 

<D®fg (Sc) £*i^<7)ilftg:f*®fi (Sr) -eSJoT 
fbW?WJl (Sc/Sr) 0-1. 3Tf 

fe4fM^i:, S6«Uo-5 
o Q -efcy. s.on>4^«»ttit«A<o. 3-0. 4 g 

[0 0 4 9] H1I*. **M(Dia«^*5iSjBffl-r4 

-t/i<-e#4ii«BfiK»aa>-«*^-ria-efc4o hi 

7A1f^L, CtLS*HlA*|fijlc|5HKett^tt»Lr 
fe4o ffiftK^AIIi. W«tt3£l#K^Att:<7)Ji(cft» 

«B£i&(tfc*<DT*fcy. 5fe^ani*. 

*U>Bft*. K<bffi»«3te<*. 7t^7^v 

rt*ti4. »»«ttHt»«tt3E*K^AI=ii»S*4 

*-**-h«B % 7iy-j«, xtK^S/»BB. * 
^bTKUx^uvWUBIP^if t>*i4A<. ^(D^r*t7K 

[0 0 5 0] K^A 1 (DJHHf^l*. ^(Dil^failC;^ 
ot, 9lP-;i/3, i^gid: LT<Dl^— 9 s — *S8» 
S14, 1. te¥P-;U5fc € fctf^'J--> 

^aiH2*<EBLrft4. »mmtlcj:y. £ 
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&l~B#«x4C£*pra-eft4 0 
[00 5 1 ] B*l*. I3tgit% »«SF*iT^*SS* 

B£LTI*. LED8B»*«3b<ft*o 
[00 5 2] 11 l^fSflfcftB 1 1 I*. -J*#«ttS 

*tt«^— *>>yi 2 rtlc lSD-Jl/7tMP-Jl/ 

tetZkol-te-DTl^Zo tt$&P— ;U9(*. SH^p— 
7Ic&MLTSH£p — ;U7 <h [s] C^ffi] ClcEIc 3i« 
P— ;U70>*HHI::h-J— 1 0£ttte*r<&<fc5I^fc-3Tl* 

* 0 ^<z>f&(&»«*3S£LT(** 

[0 0 5 3] SMfcl*. «*&P— ;U9(Zj:oT3El^P— ;U 

■««ib^u— KsfCcty h-*-— B»£Mfu gt#p 

[0 0 5 4] a«»«<D^r— v>^rtlci*. SHftp— ;u 

Step— ;u(D*«te:>*:7 Hci*. /W7X®l±#EPAn 
StL4«fc5^«|jat'r«-i:A«»*Ll^o &lESte<7)*g£ 

in*, s&tep— )uo>mwt*s*7 h\zit, mytteoffin 

[0 0 5 5] $e¥£I*. S«tSt1 1l=*y»J«**Lfc 
B*K7Aaifl)ht-«S, ttfc 6 icffiE 
S¥P-^5-cht-i: i£*I1±(D$E^ffiJ± £ l=n An L T $e 

P— JKD}? l±Jltf2 00-1 000g/-cm2 % $?£L 
<tt300-800g/cm2t^ o J?J±2)7b</h £ 

y. isifcht-wfL, aait-r 

[0 0 5 6] 3t*£(* % tt«:ira>lK¥»6(r|E*S4ifc 
tl>ctt^l, 0 H 1 {C7F-r^5^2^(DP— ;u 



(»!»p— ;n 3£AnJiP-;n 4) i^cfcyiraSft^«3b< 
irftiEP— justa i *ffifflLrffft5*plE£». p— 

[0 0 5 7] S*±n*Hc*iJ-->y*fTtt3»$li 
fc»TM*«:l*ab<. *«p— JUfc*«»tt£<Dlll|l=l*. * 
l J-->^M2lc e fey. SftK^AOSIcaBLt 

i>£ ht-*»y»< * y— ->^i«£*rr-6-£jb< 
BtLUo il^cco^ y— ^y--> 

utt^^x * y~->^p-;u. »mft»rccfc*^y 

[0 0 5 8] H 1 f^rmteff^^BTM*. ®7t K^A 

ii*. *«p-;u3icj:y-t<D«ffi}j)<ft«ttrc^ffiis- 
**<»*s*t. sale lign ii=*y tea< 

Ste£*l6o «l^T. 83tK7A1±0hf-«li|E5 

£5ffp— ;u (ttlftp— jui 3t»EP-;n 4) iz£o 

lE¥ttlc5£g£;h,£o &^*<fc*ll*. B*K^A0> 

s®fcais-r^K^« h^-i*. ^y-->^gB2iz 

[0059] a i iz^-rii«^fitsiB«*. ^J0um<r> 
»*-r*«¥«^^y >^-wo>*^-B«»rt»«iz 

-0>fta)»/SltliyiKLfTfi:3*Bte**3t3&<*«. * 

¥^xc. B%i*Byi=attttBe9>7i%(=EBd«« 

[0 0 6 0] 0 2 I*. *§£WOWmZf&J5}£rf&mT*£ 

mvtoZa 4»>-rA*sC<D*^-li«^fiKSSBfcf*. L/ 
-If— *BB»*B4. 8«K7A1, ^«SSB1 1> 
'J— ->^S6B2^4z^ h<b^ofc®«ff^fflJ/i<. ^ffl 

I*. »aSI^;Uh1 5lC;tioT. ^XP- V-tf> 

>T>s ^^^^(DJU-CiBB^tLTfcy. 
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M. C. Kit. &mi&Mf$.%b<D h^h— (DfeT^^-fXP 

So 

[006 1] *mW0)Wmi&f$.J3}£\Z±l) % <®ftf**>« 
[0 0 6 2] 

[0 0 6 3] 1. »fett^-Wtt 

(1) h*-<D¥JS«8£««#*T 
»fett^-0)i*»¥lSttS (d v) &«ttS»*BP%{*» 
¥«tt&£MPPJ4tt& (d p) <t(Dtt (d v/d P ) 

— ^-V— & : 100//m, : -f V h> I I > 1£1 

0%. ffl5i*mi»: 1 OOOOOKDl^ffof:, 

(2) ¥*DJ*f!2K 

ttT-©i6»«***it«A:Lfcna)imi (sc) 
(Dmntzmmm <s r) -e«or»&*i«flir**^is 
j^^a (sc/s r) r*. fttt^owattttfK** 
bl, ^o^mzw&mmmmgiWfr— tf^x i i d 

(-L/3tt!H) lz«fcy. ^U— Affi»lz»-r*tt^O)ffi 
IS^:^2%, h-SJI/ftlU^ft: 100|(D*tt 
■eSISL. ft^LTrl 0 OfllzoL>T(7)¥^ffl'rrfe^o 

[0 0 6 4] 2. h^— «tt 

( 1 ) fiAA 

tX^-pt-ej ) ZmiK CCOSMOX^ > Klc. 
Ig8 cm(DH^f-^U±l: ht-$»T*t, h-J- 

(2) H>4*Ii»l1ifcS 



Ifi^mte. S5£&. ffi«i*-t±. SET**, (* 
^100ml) I^Sltio B#P B 12 0-3 0^±^Zf 

[0 0 6 5] 3. UffPflE 
( 1 ) EP^itJg 

DL ■&£ r7^^D7^>30iocj ) (czi hf— JH 
H*t7hU »«3S«fch^— £A*U SJK10°C. 
?SS2 0%(7) (L/L) ^itT&tf;£Jt3 5°C. IS8 
0%CD (H/H) «*T-e-S*tt«». 5%;MtS) 

JM**&iMiai**m\ 2 0. ooottBEn*«Flc/<4i 

HJ**tTlV JR h^— liM c B e t h 2aftAlIttXJS;14 

3E«*fflt^r. *^-h*-(**^-£»ffliigEW- (x 

-7*f httSL T4 0 4AJ ) £m*T\ EP=£;*8 

(2) 

WifiLfc^y — *JBiyC. ;SS1 0°C. ;1820% 
(7) (L/L) SiTSt/;aS3 5°C, IS8 0%(D (H 
/H) SSTt'-iatttt, 5%;lJ£T*iiSi£EP^£fT 
IV 2 0, 0 0 0TO?iC, **Bl**frlV EP4=£ 

i—^m^-y (ttSxy-xAttB. 

^ isfn—zfa 1 0-3-1 8) -e*i^»y. tnj 

«Ll*=ie— JH»clfiyf*lffc 0 ^ht-lt *0>*£i5i 

^-^^tey^ttfcEn^sftcDSfejs (b) ess 
ft (B*mfe*±so -caueu h«iclt* «»-^— 
f£i+*teyttitfcBi*ffl«a>eeat <a> *aj«Lfc 0 

*tf>£jfeJt (A) ct^feS (B) 0fAYjItliLt, 

^iclt. «ja^*feff+^ffli^, afejstDftt^y 

[0 0 6 6] (3) <7 'J-->^14 

b20, 0 0 O^^T'ilSIEn^^fTLV 1. OOOtJcS 

(4) mmm 

fflfaLfc^U — Sffll^T. 4Dffl^t>2 0. 000^ 

i^«^***«*«-e«*L. VLTommvmmctzo 

A : 1 K07-f >St>* 1 hcD^^^ h^-<>^ 
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*7>f h7^>l*ilLt^^o 

x : 2 K'V htf)^ 2 hCDTh^^T h^-Ot 

[006 7] (StH&fflD Xfb>8 2%, 7$'J;U» 

/^x^>i7%mLt5tj:^iaitsi cms 

f^i2^, ^7Xi^;Ul6 2°C) 100SI5IC. 

>haSL ^p°^ rc. i- t?yy>uvKi 2 2j ) 

mm^t^lf, OfJI/Xf^ h 

-;U=4/1 9***1) I*. **M*ttB4>SMttttl= 

yULfett, h;ux>£jjDxT»»*i*\ h;i/x>o)» 
««IW«IIS*jaMfca)5 96*5*lcLfc. #^xtt±icmi« 

3 0 //m(D h^*-?l/- Kt8SiS»$i*, 

fftSLfc£C5. 1 0 0|imSF^lc#fi-r* % 
O. 2|/miU±0)#feaiJffi^fiS«EL?tC^o/co 
[0068] 7f b>80S, n-^7^'J b- h 

2 035. ve-;u^>-tf>o. 6Mtf#yy**'j^ 

A£ r A A 6 J „ Tg = 94°C) 0. 2 5flSfr&tt<&3 

h— JU^*-fr 5 'JXf-H OSB£^;UT. If— 
[0 0 6 9] ^7J % -<^->3SSI*2 5 OSPIZ*<bvy*. 

»T-e*^rcas»PLT. *K*b-7^**>0A=i p>r k<d 

SALDttffi#fta!3e* (AftHttBraS) -eaMLfc 
ffi!Dp5 0/)<0. 35//mt\ fp]9 0%"t?fe^Dp 9 

h 2 <h tk 6 5 » * H#amb«icr «#tnbffla l 

fee 

[0070] ±Eizj=y»6*tfc*iHb^y**>^A3 

v-2-x^;u^^y x-h (B*affia». igp a p£ 
000 r pmtffitl)!/^?^^- (SJlgJfEFJr 



ttSL fSA€ TMDN 3 0 3VJ ) £8i»iRM3»t 

r. 7cco«»«rticp(uiajto. 5m/s-eML8i^^ 

Xib*IB^ai*«4"a)#1SailT5 0mml=tt«-r*J: 
dl^lS^L. flfSHUftl 01s]t;W$M^tf:o x/< 

[0071] ±m^rmmm*mmmifi»mtixmm 
3&<»fitaF*Lfc*M<bvy**>^A3 p-r K»«iai3H* 

fcJSl£»lzA*i. 8 5°C-eK^Sl£*|}B*&*1*. 

fc*waai oo%icitLfc^. «HE->xjuffl»*it* 

TVA-0 8 6J =2, 2' -TV/tfX (2-^^;U- 
N (2-tKP^>XW) -?Pet>7 5K) ) 

o. 2«*»«l. -t*t*sic*f=aftiLfc 0 4^rpim 

o og&£Jin*_T?ix^ y— ^bL*gfejf Sfrofco 
*a>&. mm. ia*i:*ft»**H«ysLffoT. a 

»»*aa»»Lfcft, tt»»l:t4 5 fl Ct2i«|HI 
*frl*. i*»¥JStttt (dv)^6. 5/im, 
(dy/dp) 1 8 « 1 . 12 0)3 

[0072] #6;hfca7*>x;uH*fittT-i ooaj 

|C. ^*#|i:Lr»*<bJt6 5%r*{*«^19tta7 nm 
Ov'J* (B*TXPi;jUaii, ^ n n p ^ TRX-30 
OJ ) 0. 5ffl. S$*-fbJS6 4%r*f*«¥^l*ftg4 0 n 
mO»>'J* (B*7XP^ai, fSn D a^ TRX-5 
Oj ) 2. 0ffl&t;*St5|itS)«[S0. 3^mC7>^a.-^ 

UBE-03BHSJ ) 0. 3SfJ£^QL. 
5**— Sffll^r 1 0 5J1HL [DIeSM 4 0 0 r pmt'I 
h^h- £#fc 0 #^Hfch7"-f*. £Aft*<4 7 
° > *^^a»(tJtm/)<0. 3 6g/cc^*of:, * 

[0073] (njg«»j2) *j6«i(zfe^r. ftmm® 
f4 (^7U7>httS, rc. i. e^>h-fxp- 

18 0J ) (zStEU *Wb7^y^AaP^K^ 

1 6. 0^6 1 4. 
2ffl(Z % *K<b-^ hy^A»*9. 7fr*>8. 6^51-^ 

[0 0 7 4] (MS«3)*!S«1 izfclvc. ^m^J^^ 
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(^7'J7>htiS, rc. i. tf<7V>h^/u-i 

7g|5(C % *gHb:h HJ^A»£9. 77^610. 7 gfifH 
[0 0 7 5] (HJSW4) HJ6#|1 Clifcl*^ ttmfflffl 

=?vo (=mitm±m. na« r# 2 5j ) 7£pi^m 

7^vOAi?16. 0^b13. 5«IC im\t+ 

t>+Lfc»fe*ft^-a^h^— ami*. iiPi^iesja 

1 l^^-To 

[0 0 7 6] Ot««1) HlfiWl |C*51*T\ *gHbT 
^v^AiP-f KSft»-r*IBfc. Mv^^vOA 
1*16. 0^19. 6ffl|C. TKMfc-t- h'JWI* 

9. 7^b1 1. 9«icjtMLfcJsinf*. SMfcffiM £H 
ffl^&tf h-*--a>*M3L HK»ffliia>tt***i (c^-To 

[0 0 7 7] (it»0«2) *«6«!l2^fc^-C. 5+»#J(D 
«*ftJS6 5%-e(*«¥J*lttS7 nmO)i/g*a) 
1J0. 5fffi*6l. 2«* «*<bJg6 4%T*i*fS¥fcJ 
tHg4Onm0y l Jjj0i?2. 0«B**6 1. OgfllZ^ 

-swaufc. »&*ifc#fett^aw h-*-- ©wit. ■ 

[0 0 7 8] (lt««3) HJffi0"j3lcfcl>T, fcmtT 

y*S/W3P-f KSfP«-r*BRI=. «Hbvy*S/^A 
§$19. 4**6 12. 2WIC. TKBMb"*" h 'J 
11. 8**6 7. 4 SPICKS LfcJSmii. jgifi«3±:H 

[007 9] (J£«#J4) Xfl/>80gU, n-^JU 



XHttJlL r A A 6 J . Tg = 9 4°C) 0. 2 5 

ffljb*6£ft«£tt*»*. *-7t-:>^^-v^ < = »b3* 

ttSL T#2 5J ) % ±2Lfc§tfil»«t6 

t - K-r5/JU*JU*^* >1SP, fc£l/v>><>*x 
'JX'J h-;i/^5'JXf-hl 0«M*6fc*>M£1± 

8. jgp D p£ rTK**5**-J ) tKfclM't, 
6 0°CI:MLWb5^I^Lf:i, 7yt=X>< V 

5 0 0»:, #»iBtLT->U*flMt^ (B*7iPS 
JUttSL j8jp a q£ r#2 0 0j ) 4«»lnL-c, 6 0°ci: 

tt**#«rt«l*«*PL. iCSOOOr pm-eiMil 

HfJSLfctt* tt«Lr«fllT«Ka (dv) #6. 5 
//m, «g»* (dv/dp) *1. 5 3, 
*<1 . 1 2<D*fe*W-£»fc. 

[0 0 8 0] Wfctlfcfcfttt^l OOffllc. ftS&mtL 
TBs7MbJt6 5%tftS¥^ag7 nmCDvU ±1 (B* 
7iP^HtS, iSp°p* TRX-300J ) 0. 5SP. 
EbMbflE6 4%r*{*S¥^l«4g4 0 nmflJv'J* <B* 
7iPy/im MAC TRX-50J ) 2. OSfl&tf 

(Am^WUvOAttSL Sp a p=S TCUBE-03BH 
SJ ) 0. 3ffl£j6iB]U ^Vvi^SW-Jffl^t 
1 Om MHOOrpm-el^L, h"J— 

hbm*<0. 3 0g/cctfcofc. Sbtifcht 
— a>®KW«£fTl\ *a>18*£*i l^^-To 

[00 8 1 ] 
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[0082] m 1 <r> commifemfr*. w.T<Dzt 

h^— (is H/HgSSr/L/L^(Dl^tll:fc^t 



CDh^— li. H/H^S.l/LXL^cX)l^'rn^C^3l^ 

l£ % 20, 0 0 0&<7)it&EP^£fr&ofr&T3 H/ 

2 0, 0 0 0OT?it^7 
[0 0 8 3] 

m P — ^ 'J — - > ^^^^ L L^M«3b<f# b *i 
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